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A New Species of Collembola of the Genus Arrhopalites (Entognatha, Hexapoda) from a Cave in East- 
ern Carpathians. Vargovich R. S. — A new troglobiont species of the genus Arrhopalites Borner, 1906 
(Collembola, Arrhopalitidae) from Ukrainian (Eastern) Carpathians is described. Arrhopalites car- 
pathicus sp. n. belongs to the pygmaeus group but differs from other known species by the presence of 
7—8 subsegments of Ant. IV and bifurcated, laterally serrated female anal appendages. 
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Hospi pHa KonemGon pona Arrhopalites (Entognatha, Hexapoda) n3 nemepm B Boctownmx Kapna- 

tax. Baprosua P. C. — OnncaH HOBbIÑÄ TpOrJIo6HOHTHbIÄ BHA pona Arrhopalites Borer, 1906 (Col- 

lembola, Arrhopalitidae) n3 Ykpannckux (Boctounbix) Kapmar. Arrhopalites carpathicus sp. n. npn- 

HAIEKHT K rpynne BHIOB pygmaeus, OTMMYaeTCA OT ApyTHX M3BECTHbIX BHAOB MpHCYTCTBHEM 7—8 

cyőcerMeHTOB Ha Ant. IV, pa3qBOeHHbIMM H JaTepanbHo 3a3y6peHHbIMM AHAIbHbIMH NprNaTKAMH 

caMKH. 

Karuyespble cosa: Collembola, Arrhopalites, hopbii BHA, newepa, KapnaTthi, Ykpanua. 

During biospeleological investigations in Ukrainian (Easten) Carpathians the new species of the ge- 
nus Arrhopalites was found in karstic cave Druzhba (depth — 50 m below sea level, distance 750 m). This is 
the first record of the genus from caves of this region. 

The holotype and 20 paratypes are depusited in the collection of the State Museum of Natural His- 
tory of National Academy of Sciences of Ukraine (L'viv). Some paratypes are present in the author's col- 
lection. 

Head chaetotaxy is given according to the nomenclature of Christiansen (1966). Chaetotaxy of tibio- 
tarsi, dens and apical part of the third antennal segment is described following Nayrolles (1988, 1990, 
1991). Nomenclature of Lawrence developed by Christiansen, Bellinger (1996) for the setae of six abdomi- 
nal segment is used. 


Arrhopalites carpathicus Vargovich, sp. n. 


Material. Holotype female, 1.3 mm, slide C-102a — Ukraine, Zakarpatska province, Tyachivsky 
district, near the village Mala Ugolka, 26.01.1997 (Vargovich), karstic limestone cave Druzhba, Samantha 
hall, 300 m from the entrance, depth -50 m below sea level, on the water surface of a small pool (1x1 m); 
40 paratypes from same cave, in 1990—1998 (Vargovich). 


Description. Body 0.9—1.3 mm, without pigmentation, with four pairs of tri- 
chobotria; abdomen sparsely covered with short setae in the anterior part and relatively 
long setae (fig. 1). The longest of those latter approximately equal to length of claws on 
third pair of legs — in posterior. 

Head. Eyes 1+1, unpigmented. No spines. Four setae in M-row are present. IL 
2—3 and L-setae somewhat thicker than A and M-setae (fig. 2). 

Antennae long, 2.2 times longer than head diagonal. Ant. I : II : IH : IV = 
=]:24:4.1: 11.5. Ant. I with 6 setae (fig. 4). Ant. II with 15 setae, shorter and 
slightly curved in distal part of segment (fig. 5). Ant. II without basal swelling. Apical 
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Figs. 1—15. Arrhopalites carpathicus: | — body setae: a) onforior part of great abdomen, b) hind part; 2 — 
dorsal chaetotaxy of head; 3 — outline of antennae: a) with 7 subsegments on Ant. IV, b) with 8 subsegments 
on Ant. IV; 4 — Ant. I; 5 — Ant. II; 6 — apical part of Ant. ITI; 7 — apical part of Ant. IV; 8 — tibiotarsus 
and pretarsus of leg I, posterior view; 9 — tibiotarsus and pretarsus of leg II, posterior view; 10 — tibiotarsus 
and pretarsus of leg III, posterior view; 11 — tenaculum; 12 — manubrium, lateral view; 13 — dens and mu- 
cro, posterio-interior view; 14 — sixth abdominal segment, lateral view; 15 — female subanal appendage, dor- 
sal view. 


Puc. 1-15. Arrhopalites carpathicus: 1 — ceTbI Tena: a) Ha NepegHe yacTu 6plowika; 6) Ha sanke 4YacTH 
pioka; 2 — qopcabHas XeTOTAKCHA TOJIOBbI; 3 — aHTeHHbI: a) c 7 cyGcerMeHTaMH Ha IV cermente; 6) c 8 
cy6cerMeHTpMH Ha IV cermente; 4 — sebb WieHHK aHTeHHbIl,; 5 — BTOpOÄ WICHMK aHTeHHbl; 6 — 
alWKaslbHad YacTb TpeTbero III aHTeHHbI; 7 — To xe [V wieHHKa aHTeHHbI; 8 — THONOTapcyc n nperapHyc 
nepBoňÑ napbl HOT, BHO c3anM; 9 — To xe BTopo napbi Hor; 10 — To xe TpeTbeit napbl Hor; l1 — 
TEHaKyJIIOM; 12 — MaHyOpvym, BHA c6oky; 13 — meHc H MYKpO, BHA c3aqH M M3HyTpH; 14 — wectol 
CerMeHT ŐpIOLUKA caMKH, BHA COoKy; 15 — cy620HanbHble MpHNATKH CaMKH, BUA CBeEpxy. 


organ on Ant. III with two small sense rods, one of which placed little higher than an- 
other. Setae Api and Ape shorter and much thinner than Ai, Ap and Ae; setae Aai 
short and blunt (fig. 6). Ant. IV distinctly subdivided into 7—8 subsegments (fig. 3); 
with verticillately situated long setae and sensory hairs. Subsegments 2—6 (7) with 7 
long setae and 4 sensory hairs each (fig. 7). Apical subsegment with 8 sensory hairs and 
one strongly curved setae its distal half (fig. 7). In case of 7 subsegments, one pseudo- 
subsegment present. Basal subsegment of Ant. IV 2.5 times (if 7 subsegments present) 
or 2.2 times (if 8 subsegments present) as long as apicalene. Ant. III shorter than basal 
subsegment of Ant. IV if 7 subsegments present (1 : 1.28), and approximately equal to 
it, if 8 subsegments present (1 : 1.05). 

Legs. Tibiotarsal chaetotaxy as in table 1 and fig. 8—10. Claws of I-III pairs of 
legs with one inner tooth. Claw I (fig. 8) narrower and little shorter than claw II 
(fig. 9) and claw III (fig. 10), without tunica, with weak inner tooth. Claws IT and III 
with fine inner tooth and tunica dorsally. Empodial appendage I narrower than empo- 
dial appendage II and III, with long apical filament, much exceeding claws tip. Empo- 
dial appendages of II-III pairs of legs with shorter apical filaments, almost reaching 
claws tips. All empodial appendages with corner tooth. Empodial appendage III broad- 
est, with its corner tooth smaller than that on empodial appendages I and II. 

Ventral tube with two small, curved apical setae. 
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Tenaculum ramus 3-dentate, with basal club-shaped appendage. Anterior lobe 
with two apical setae. Tip of posterior lobe exceeding tip of anterior lobe (fig. 11). 

Furcula. Manubrium with 5+5 dorsal setae (fig 12). Dens 2 times longer than 
mucro. Dens chaetotaxy (tabl. 2, fig. 13) typical for pygmaeus- group: with five spines 
dorsally (I e, I i, II pe, II pi, IV pi) and four rows of ventral setae (whorl I — ae, a, 
ai; whorl II — ae, a; whorl III — a; whorl B—a. =3; 2; 1; 1). Mucro gutter-like, with 
its both edges densely serrated and tip spoon-like broadened (fig. 13). 

Small abdomen (fig. 14) without spines and broadened setae. Two unpaired setae are 
present: Al and Cl. Setae C1 bifurcated in females and not bifurcated in males. Female 
subanal appendages (B10) bifurcated, with laterally serrated subequal branches (fig. 15). 


Table 1. Tibiotarsal chaetotaxy of Arrhopalites carpathicus 
Ta6anua 1. Xerotakcua THOHOTap3yca Arrhopalites carpathicus 


Primary setae 


Wanting setae of whorls 9 Va Va 

Setae K J = = 

Setae FP FPae; FPpe; FPe FPae; FPpe; FPe FPae; FPpe; FPe 
Secondary setae 

Fundamental setae + + + 

(Vai & Vpi) 

Setae FS FSa FSa FSa 


Present setae of interwhorls — = is 
Variable setae = = = 


Table 2. Dens chaetotaxy of Arrhopalites carpathicus 
Ta6anua 2. Xetotaxcua nenc Arrhopalites carpathicus 


I + (spine) + + + (spine) + + 

II — + + — — — + + (spine) 
whorls : 
0 lll = = + = = + (spine) + + 

IV — — — — — + (spine) + + 

v — — > + 
whorl B = = + E = + + + 


Table 3. Differences between A. carpathicus and A. bifidus Stach, 1945 
Ta6auuna 3. Paymans Mexay A. carpathicus u A. bifidus Stach, 1945 


Characters A. bifidus Stach 


Antennae: head (lengths ratio) 2.14-2.36 1.8 
Ant. — I: II: HI : IV (lengths ratio) 1: 2-2.5 : 3.7—-4.5 : 10--11.8 1:2:4:10 
Ant. IV, number of subsegments 7--8 5 


Ant. [V — basal subsegment: apical subsegment 


(lengths relation) Lexa 28 1.8 
Swelling of Ant. III — + (without papilla) 
Corner tooth of empodial appendagesI : II : HI t++t ++ — 
Empodial apical filament: claw tip I : II : II >== >>> 
Tenaculum apical setae 2 1 

Dens: mucro (lengths relation) 1.78--2.07 1.4--1.6 


Eyes 1+1 unpigmented 1+1 sometimes pigmented 
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Variability 


Antennae of females are 2.14—2.2 times, and those of males 2.25—2.36 times long 
as head diagonal. Number of subsegments of Ant. IV is 7—8, with 1—2 undivided pseu- 
dosubsegments. Second subsegment can be not completely separated from the basal 
one. Apical subsegment of Ant. IV sometimes is partly subdivided into 2 (pseudo)sub- 
segments. Length relations of Ant. I : H : HI : IV can vary (tabl. 3). Claw I with weak 
inner tooth or without tooth. Corner tooth of empodial appendage III is sometimes 
very small (up to absence). 


Discussion 


Dens and small abdomen chaetotaxy, other described species indicate its belonging 
to the pygmaeus-group. Female subanal appendages of A. carpathicus sp. n. are similar 
to those of A. bifidus Stach, 1945 (from caves of Europe) and A. chopardi Cassagnau & 
Delamare, 1955 (from caves of Libanon). The new species differs from A. bifidus by the 
presence of the corner tooth on empodial appendage III, and two apical setae on te- 
naculum (tabl. 3), from A. chopardi — by the presence of five spines (three in 
A. chopardi) on the dens (Cassagnau, Delamare, 1955), and from the both species — 
by the number of subsegments of Ant. IV. 

Morphological characteristics (unpigmented body and eyes, elongated legs, elon- 
gated and well-subsegmentated antennae) the habitat (only deep cave, far away from 
entrance), indicate belonging A. carpathicus sp. n. to the troglobiont species group of 
the genus. 
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